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November 23, 2009 

Mr. John Hoke 

Missouri Department of Natural Resources 

Water Protection Program 

Water Quality Monitoring and Assessment Section 

P.O. Box 176 

Jefferson City, MO 65102 

Subject: Draft Mound Branch Total Maximum Daily Load Report 

Dear Mr. Hoke: 

On behalf of the City of Butler, Geosyntec Consultants (Geosyntec) appreciates the opportunity 

to submit this comment letter addressing the City’s concerns regarding development of the draft 

Mound Branch Total Maximum Daily Load (TMDL) report and its impacts on the City of Butler 

(City) Wastewater Treatment Plant (WWTP).  The TMDL seeks to place extremely stringent 

limits on the Butler WWTP using an unverified model despite recognition that neither Mound 

Branch upstream of the WWTF outfall nor nearby reference streams attains the dissolved oxygen 

(DO) criterion targeted by the TMDL. The City is concerned that wasteload allocations 

stipulated by the TMDL are significantly lower than wasteload allocations issued to other 

WWTPs in Missouri that discharge to low DO streams. 

The primary observations, concerns and objections regarding the TMDL are listed as follows: 

 The water quality data collected through the TMDL process indicates that the Butler 

WWTP is not the cause of low DO in Mound Branch.   

 DO measurements in Mound Branch upstream of the Butler WWTP were either as low as 

or at times lower than DO measurements downstream from the Butler WWTP discharge.  

 DO in streams such as Mound Branch is naturally below the 5.0 mg/L DO criterion in 

summer, low-flow conditions. 

 The TMDL does not demonstrate that the immense cost of a Butler WWTP upgrade 

required to meet the TMDL wasteload allocations would result in a significant DO 

increase in Mound Branch.
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 The Butler WWTP currently must meet stringent “10/15” mg/L 5-day biochemical 

oxygen demand (BOD5) water quality-based effluent limits and consistently discharges 

BOD5 and total suspended solids below 5 mg/L. 

 The wasteload allocations proposed in the TMDL are unprecedented and likely cannot be 

consistently achieved with any technology used to treat domestic wastewater. 

 Wasteload allocations for nutrients are not supported by water quality criteria approved 

by the Missouri Clean Water Commission.   

 The QUAL2K model used to develop the wasteload allocations appears to be unverified 

and there are other aspects of the model such as sediment oxygen demand processes that 

should be reevaluated.

 The need for alternative dissolved oxygen criteria and/or designated uses is apparent. 

We request that the Department of Natural Resources (Department) consider the following 

specific comments before formulating the final TMDL for Mound Branch.

1. Butler WWTP wasteload allocations are likely unachievable and unmerited. Several of the 

wastewater treatment plant wasteload allocations may be unachievable, particularly after 

conversion to permit limitations.  Installation of tertiary filtration or membrane filtration may 

not meet the BOD and total suspended solids reduction requirements.  In addition, the 

nutrient limitations are beyond the state of the practice.

The draft TMDL does not conclusively demonstrate that nutrient limits, if achieved, will 

meet a DO concentration of 5 mg/L. Several data points collected during the 2004 stream 

survey at locations upstream of the Butler WWTP feature nutrient and BOD concentrations 

comparable to wasteload allocations yet support DO concentrations less than 5 mg/L.  

Mound Branch is listed for a low DO impairment, not excessive nutrients. Given the 

considerable capital outlay represented by proposed nutrient wasteload allocations the City 

believes the Department should remove proposed nutrient removal requirements from the 

TMDL.
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2. Wasteload allocations for nutrients are not supported by water quality criteria approved by 

the Missouri Clean Water Commission.  Included within Tables 7 and 8 of the draft TMDL 

are wasteload allocations of 10.1 lbs/day (0.8 mg/L) for total nitrogen and 1.15 lbs/day (91 

ug/L) for total phosphorus, respectively. It is not clear what regulatory basis supports the 

prescribed nutrient wasteload allocations.  The TMDL qualitatively ties nutrients to the DO 

impairment; however, limited quantitative analysis was provided to demonstrate that nutrient 

wasteload allocations are needed to address the DO impairment.  We note that Mound 

Branch is not identified by the Department as being impaired by unacceptably high nutrient 

concentrations, and that the State of Missouri has not adopted numeric (304(a)) nutrient 

criteria for flowing waters.  The nutrient wasteload allocations are beyond the limits of 

conventional wastewater treatment technology and represent an unachievable target for 

wastewater utilities. It is not clear what affordable technologies are available that can meet 

the prescribed nutrient wasteload allocations.  

In addition, the load duration curve method for identifying nutrient allocations does not 

provide a linkage between nutrients and DO or the aquatic life beneficial use.  Therefore, the 

applicability of this technique is questionable and should be reconsidered. 

3. The need for alternative criteria and/or designated uses is apparent. Throughout the 

TMDL, the Department mentions plans to possibly pursue development of alternative 

dissolved oxygen criteria for Mound Branch and other ecoregional streams. The City 

endorses this effort. Even with advanced treatment, achieving proposed wasteload allocations 

listed below may not be technically possible or affordable.

Dissolved oxygen concentrations well below 5 mg/L have been documented by the 

Department and contractors within Little Drywood Creek, the biocriteria reference stream for 

Ecological Drainage Unit (EDU) 15. EDU-15 also contains Mound Branch. Defined within 

10 CSR 20-7.031, reference streams are “stream reaches determined by the department to be 

the best available representatives of ecoregion waters in a natural condition, with respect to 

habitat, water quality, biological integrity and diversity, watershed land use and riparian 

conditions [emphasis added].”  

Monitoring locations located upstream of the Butler WWTP and within Little Drywood 

Creek feature BOD, nitrogen, phosphorus, and suspended solids concentrations comparable 

to, or less than, concentrations prescribed as wasteload allocation s in the Mound Branch 

TMDL. Upstream and reference stream monitoring locations also feature DO concentrations 

less than 5 mg/L. Even if wasteload allocations proposed in the Mound Branch TMDL could 
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technologically be achieved, there is a significant compilation of data suggesting that the 

statewide DO criteria of 5 mg/L would not be attained.

The City therefore requests that the Department abstain from issuing wasteload allocations 

prescribed in the TMDL until alternative DO criteria and/or designated uses are developed 

for Mound Branch.

4. The water quality model used to develop wasteload allocations appears to be unverified. 

The Qual2K model used to demonstrate that proposed wasteload allocations will meet water 

quality standards is calibrated to a single dataset (2003). It is not clear why an additional and 

available dataset (2004) was not used to verify the calibrated model.  While the calibrated 

model appears reasonable and accurate, the Department’s Wasteload Allocation Project 

Procedure
1
 document  specifies two (2) surveys be conducted to calibrate and verify a 

receiving stream model. Current guidance distributed by the MDNR Permits Section requires 

permittees to conduct two stream surveys when applying Qual2K or Qual2E. Given the 

significant capital investment associated with attempting to meet proposed wasteload 

allocations (non-detectable BOD), the City believes the Department should verify the TMDL 

model with at least one additional dataset, before prescribing such stringent permit limits.  

5. Wasteload allocations for Biochemical Oxygen Demand are not clear. Included within 

Table 5 of the draft TMDL is a ‘BOD’ wasteload allocation of 18.8 lbs/day (1.5 mg/L, non-

detect).  The following technical, regulatory, and socioeconomic comments related to BOD 

values referenced in the draft TMDL are offered:  

 Nomenclature Clarification – Is the wasteload allocation for ‘BOD’ in Table 5 

expressed as CBOD Ultimate, BOD Ultimate, or a 5-day value?  We note the Qual2K 

model used to develop the wasteload allocation lists a 7 mg/L value in the ‘Fast-

CBOD’ input cell. Fast –CBOD in the Qual2K framework is soluble CBOD Ultimate 

that is relatively labile in the water column. The TMDL is not clear how this value is 

converted into a typically permitted parameter.   

6. Sediment Oxygen Demand is not mechanistically simulated in the TMDL model – a 

negligible SOD flux of 0.05 mgO2/m
2
/day is explicitly assumed in the TMDL allocation 

model while a SOD flux of 1.8 mgO2/m
2
/day is used during model calibration. Differences in 

organic carbon and nitrogen flux to the sediments between calibration and allocation 

1
 MDNR. 2003. Project Procedure for Wasteload Allocation/Special Stream Studies. Environmental Services Program. Jefferson City, MO.  

 



John Hoke 

November 23, 2009 

Page 5 

conditions do not appear to support such a significant decrease in SOD. It is not clear why 

the sediment diagenesis model in Qual2K was not used to mechanistically predict SOD for 

both calibration and allocation model runs. The sediment diagenesis model is a major feature 

of Qual2K and provides a chemical and physical basis for changes in SOD in response to 

organic loading. We request the TMDL model be recalibrated and applied using the sediment 

diagenesis model.

In addition, we note that the 2003 stream survey describes Mound Branch reaches 

downstream of the WWTP as having mostly a silt substrate with organic debris and 

submerged logs. The calibration and TMDL model appear to estimate a low percentage of 

bottom area expressing SOD (30%-40%). It is likely that SOD generated in Mound Branch 

occurs over more than 40% of the wetted perimeter. 

7. Turbidity is not a pollutant. Page 15 lists turbidity as a pollutant potentially reducing DO 

concentration in the water column. Turbidity is not a pollutant and therefore we request that 

references to turbidity be removed from the TMDL. Depending on the material generating 

turbidity values, DO may increase or decrease, on a site-specific basis. 

Furthermore, Section 8 fails to provide a clear and quantitative linkage between the listed 

cause of impairment (dissolved oxygen), the beneficial use, fine particle size, turbidity, and 

total suspended solids.  We request the approach for determining TSS criteria and wasteload 

allocations be removed from the TMDL as no quantitative linkage between TSS, dissolved 

oxygen, beneficial use, or narrative criteria violation has been demonstrated. 

8. Revised water quality-based effluent limits were recently issued. In 2004, the Department 

issued stringent average monthly limits for BOD5 (10 mg/L) and TSS (15 mg/L).  The basis 

for these limits were provided by previous stream surveys and modeling efforts performed by 

the Department. Five years later, additional surveys and modeling have yield a significantly 

different and more stringent estimate of assimilative capacity. It is not clear why these 

estimates differ. Given the documented uncertainty in load capacity, the City is concerned 

that future assessments may demonstrate that limits proposed in the TMDL are unnecessary.  

9. Adaptive management strategies should be used for Mound Branch.  As discussed, there 

are substantive uncertainties associated with the Mound Branch TMDL and load capacity 

estimates. These issues coupled with the likely unachievable wasteload allocations justify the 

use of adaptive management for TMDL implementation.  Additional water quality data and 

modeling efforts are needed to set technically defensible wasteload allocation targets.  In 
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addition, the Department is considering revisions to the DO criteria within the next few 

years.  Therefore, we recommend that the implementation plan within the TMDL includes an 

adaptive management approach and reopener provisions so that the load and wasteload 

allocations are reevaluated within the near-term.     

Given the complexity of this issue and potential ramifications, the City of Butler requests a 

meeting to discuss the TMDL directly with the Department.  The City of Butler appreciates the 

opportunity to express the significant concerns we have to the Department.   

               

          Sincerely, 

Tom Wallace 

Senior Project Manager 

cc:  Mark Arbuthnot, City of Butler 

             Trent Diehl, City of Butler 
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Project/Mount Branch Draft TMDL - 2nd Comment Letter 

 

December 11, 2009 

Mr. John Hoke 

Department of Natural Resources 

Water Protection Program 

Water Quality Monitoring and Assessment Section 

P.O. Box 176 

Jefferson City, MO 65102 

 

Subject: 2
nd

 Comment Letter: Draft Mound Branch Total Maximum Daily Load Report 

 

Dear Mr. Hoke: 

 

On behalf of the City of Butler, Geosyntec Consultants (Geosyntec) appreciates the opportunity 

to submit this second comment letter further addressing the City’s concerns regarding 

development of the draft Mound Branch Total Maximum Daily Load (TMDL) report and its 

impacts on the City of Butler (City) Wastewater Treatment Plant (WWTP).  This letter requests 

specific language changes in the TMDL that were discussed in our December 9, 2009 meeting at 

your office.  This letter is a supplement to our November 23, 2009 comment letter and does not 

modify any of the comments included in our first comment letter. 

 

The requested language changes are intended to help assure that the TMDL language accurately 

reflects the Missouri Department of Natural Resources (MDNR’s) approach that the Butler 

Wastewater Treatment Plant NPDES effluent limitations will not be modified through the TMDL 

until: 1) site specific dissolved oxygen criteria have been promulgated and 2) the comprehensive 

evaluation of point and non-point source loads currently planned by Osage Valley Resource 

Conservation and Development Council has been completed.  The requested draft TMDL 

language changes that we identified to better confirm MDNR’s approach are as follows: 

 

Item 1:   Page 8, Section 3.1, Point Sources, paragraph 2: 

 

We request removing the final sentence which reads as follows: 

 

  “The five-year permit expires Sept. 2, 2009 and will likely be renewed with effluent 

limits derived from wasteload allocations contained in this TMDL”. 

 

As we discussed, reference to the permit expiring on September 2, 2009 is no longer 

accurate. 
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Item 2:   Page 20, Section 11, Monitoring Plan for TMDLs Developed under Phased Approach, 

paragraph 1, sentence 1. 

 

To reflect our discussions, we request the following revisions to the first sentence of the 

paragraph (deletions are in strikethrough and additions are in bold): 

 

“Post-TMDL monitoring will be scheduled and carried out by the department about three 

years after the TMDL is approved, or in a reasonable period of time following the any 

compliance schedule outlined in the permit prompted by the TMDL and the application of 

any new effluent limits.” 

 

Item 3:    Page 20, Section 11, Monitoring Plan for TMDLs Developed under Phased Approach, 

paragraph 1, sentence 2. 

 

We request removing this sentence: 

 

 “The Missouri State Operating Permit for the city of Butler’s wastewater treatment plant 

expired on Sept. 2, 2009, and will be reissued with new permit limits based on the waste load 

allocation developed in this TMDL.” 

 

As we discussed, reference to the permit expiring on September 2, 2009 is no longer 

accurate. 

 

Item 4:      Page 20, Section 11, Monitoring Plan for TMDLs Developed under Phased Approach, 

paragraph 2. 

 

We agree with your suggestion in the meeting that this paragraph could be moved to Section 

12 (Implementation Plans). 

 

Item 5:   Page 21, Section 12, Implementation Plans 

 

To add additional emphasis that the TMDL should be based on naturally attainable dissolved 

oxygen criteria, we recommend the following sentence be inserted after the second sentence 

of the paragraph which ends with “similar streams”.   

 

“Revised dissolved oxygen criteria may better reflect natural stream reaeration conditions to 

assure that treatment plant effluent limits are based on meeting dissolved oxygen criteria that 

are naturally attainable and realistic.”   
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Item 6:   Page 21, Section 12.1, Implementation Plans/Point Sources, sentence 1 

 

We request removing this sentence: 

 

“This TMDL will be partially implemented through permit action. The permit for the City of 

Butler’s treatment plant expired Sept. 2, 2009, with renewal pending the determination of 

new effluent limits based on waste load allocations developed for the Mound Branch 

TMDL.” 

 

As we discussed, reference to the permit expiring on September 2, 2009 is no longer 

accurate. 

 

Item 7:   Page 23, Section 13, Reasonable Assurances, sentence 2 

 

To reflect our discussions, we request the following revisions to the first sentence of the 

paragraph (deletions are in strikethrough and additions are in bold): 

 

“The department has the authority to issue and enforce State Operating Permits. The 

authority to include Inclusion of effluent limits determined from the wasteload allocations 

established by the TMDL modeling into a state permit, and monitoring of the effluent and 

receiving stream reported to the department, should provide reasonable assurance that 

instream water quality standards will be met.” 

 

This modification is requested to make certain there is not an incorrect inference that the 

TMDL wasteload allocations will automatically be used to develop effluent limits for the 

Butler WWTP. 

 

 

We greatly appreciate the opportunity to discuss the Mound Branch draft TMDL and better 

understand MDNR’s planned approach to not automatically apply TMDL wasteload allocations 

to the Butler NPDES permit until further planned water quality evaluations referenced earlier in 

this letter are completed.  Please let us know of any questions or additional information you may 

need and thanks again for your availability to address the City’s comments and concerns 

regarding the draft TMDL. 
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         ` Sincerely, 

 

 

 

 

 

 

Tom Wallace 

Senior Project Manager 

 

 

cc:  Mark Arbuthnot, City of Butler 

             Trent Diehl, City of Butler 

  Dean Willis, P.E. Allgeier Martin 
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